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- What is a Reactor Overhead Line Vapor Isolation Valve

- Where is it located on a typical FCC unit
- Why install this valve on your unit
- Overview of key features

~ Details of Internals
» How does it work

- Purge

~ Design considerations, methods and characteristics
-~ Reference List
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Line Vapor Isolation Valve HHEE

v

Double Disc Through Conduit Gate Valve

» Valve has two separate, independent shut-off discs with an internal split-wedge-ball
arrangement providing reliable operation and true double block & purge

»  Full or reduced bore port
» Able to function in severe coking services
» Corrosion and wear resistant weld overlay on all seats

The seat surfaces are completely protected from the process flow when in the open or closed
position

~ Active and controlled mechanical sealing force due to split-wedge-ball arrangement

The internal wedge-ball arrangement gives discs clearance to move and minimizes the seat-to-
seat friction and wear

~  Open throughway has movable seat rings to allow for better sealing in the open position
(bellows) minimizing effect of seat deflections due to line loads

Any type of actuator can be used:
» Closed position: torque seated (torque switch); open position: position seated (limit switch)
Patented design
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a Typical FCC Unit TR
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1A - Regenerated Catalyst Slide Valve (Single Disc) - Fractionator w» SaS/ LPG |
1B - Spent Catalyst Slide Valve (Single Disc) Reactq
1C - Recirculated / Cooled Catalyst Slide Valve (Single Disc) \ )
1D - Flue Gas Slide Valve (Double Disc) Separator NaphthaY Gasoline
2 - Double Disc Through Conduit (Double Disc) - Isolation - | 2
1D LCO / Middlle Distillate
>« e - '
Orifice 4 Regenerajor HCO/ Fu
Chamber < | 2
Expander %
Pump
3 Around
1C 5
_ Pumps
|| |
3
' 7 Bottom l >
4 Residual
> Stack 1 2
Catalyst Area of 5
' Withdrawal Air m
CO Boiler or _ Pumps
Waste Heat Boiler : £ | S
L]
3A . 3 - Butterfly Valve vBommv
* Electrostatic 3A - Diverter Valve Discharge

4 - Goggle Valve / Automatic Blind - Isolation

High Performance Gate Valve (Double Disc) - Isolation
Catalyst Withdrawal Plug Valve - Control

Catalyst Withdrawal Ball Valve - Isolation 6
Special Check Valve - Air Blower

Precipitator

>« >«
3 4
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Why Install it on YOUR Unit e

- Safety
- Takes personnel out of the line of fire

- Allows for much safer conditions during fractionator
blinding operations

» Quick Isolation of the Reactor from the Fractionator
- Valve can be stroked in minutes vs. hours or shifts

~ Shortens Critical Path of Turnaround during Shutdown
and Startup

~ No need to cool down to isolate during shutdown
- Continue startup without delay after refractory curing

Critical Fnginsering
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Overview of Key Features
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LO. King Actuator
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Overview of Key Features

Types of Internals
« Stationary

e Actuated
.. ‘
auides [--' : / fe
Carrier ; Cup
P! 5 Springs
/ wedge
\*‘ Mechanism
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/ Throughway
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Overview of Key Features

Actuated Valve Internals

Disc

carrier

cup
Springs

Wedge
Mechanism

Throughway

10



IMI

Enginecring

OVGFVIeW Of Key Features ﬁKEﬁTSO/UT{OMS;
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Discs and Wedges

Thrust Washer

Discs
Stem - Overlay -
- Tee" Stellite 6
ttead - Floating
- Floating

Wedges

7 Ball - 2 picce

- Centering | - Floating

- Floating
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Overview of Key Features

Throughway T~

Bellows Spring Packs
Seat Rings Inner Sleeve Pipe
- Floating = Maivitains Swooth Flow Path
- Overlay - Bellows Protection
- Stellite #6
Expansion Bellows
~Single or Seal Weld
Multi convolution — Located on upstream Side

—Valve is unidirectional flow
12
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Overview of Key Features

Stem
Stuffing Box Details

Live Load Springs

i

£ g

Packing aland Flange

Packing aland ;‘

Emergency
Injection Port
Packing

Lantern Ring

Busning

Lip Seals
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Overview of Key Features

Locking Pin Locking Pin Details

Locking Pin

14
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Position Indicators

Position Indicator —
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Detalls of Internals

carrier

s
r—tead rem

Ball

Wedge
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Detalls of Internals

Stem Nut
Disc Springs
carrier Stew
Jam Nut
T-tead
Thrust Washer
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Detalls of Internals

Stem

carrier
\ v " '_;"'.I ‘:=

s
, K DiscSprings
ﬁ Wedge Mechanism
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Detalls of Internals

carrier

cup Spring

J Wedge Mechanism
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Detalls of Internals

Discs and Wedges
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Detalls of Internals

Throughway

THroughway VpstreamForging
Seat Overlay

Throughway Downstream Forging

ThroughwayBellows
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Detalls of Internals

Throughway

TWroughway VpStreamForging
Seat Overlay

Spring Pack

Mounting #ole
\A |

Throughwayliner

Throughway Downstream Forging
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Detalls of Internals
Throughway Spring Pack

Mounting Stud
Lock Ring Y
Adjuster | —

o \KUppchOIT
et arcw\ﬁ !
| e

Lower Bolt -
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Detalls of Internals

Throughway

Throughway VpStreamfForging
Seat Overlay

Spring Packs

Throughwayliner

Throughway Downstream Forging
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Detalls of Internals

Throughway

Throughway VpstreamfForging Seqt Over
eat Overlay

Spring Packs

Throughway
Downstream Forging
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Detalls of Internals

Bellows Sleeve

ﬁ:_
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Detalls of Internals

Throughway Live Loading Bellville Washer Spring Assemblies
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Detalls of Internals

Disc

carrier \
Disc Springs

A/\ Wedge Mechanism

Throughway

Stem
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Detalls of Internals

Carrier
for Discs and
Throughway
Assemblies
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Details of Internals SN
Stationary Valve Internals - )

Guide Plates

Guide Plates
-Free Floating
on Body Bosses
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Detalls of Internals

carrier
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Detalls of Internals

Internals Installed in the Body
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Detalls of Internals
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~ Permanent & continuous purge flow through the valve body must

be maintained under all process conditions
- Open
-~ Closed
- Stroking

- The purge pressure shall be throttled and maintained at
approximately 7 psi above the operating process pressure for the
following reasons:

- Avoids particle entry into the valve body and prevents build-up
on internal parts in the open position

- Provides additional sealing against leakage in the closed
position (double block and purge)

-~ Maintains the valve body cavity free of debris so that the valve
can stroke freely

Purge media is typically superheated steam or N2

Pur%e steam pressure shall never exceed the design pressure of

the body. iy
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Purge — Automatic
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« Mitigation against coking of the internal working components

 Protecting seats from Erosion & Coking while the valve is in the open position

« Valve body must be designed to resist line loads

« Double Block & Purge Isolation to allow for the quick / safe installation of a blind

« Typical mounting orientation — Valve: Vertical Stem, Line: Horizontal

« Valves can range in size from 6” to 100”

» Pipe installation connections: Welded or Flanged

« Materials of construction are based on customer specifications and design
conditions

« (Cast refractory and/or erosion resistant lining can be used to further protect the
valve body and throughway

« Valve sealing performance.

36
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Methods and Characteristics

Typical Materials

P sA-516 Gr 70; shell; 1 inch; no corrosion
“ SA-516 Gr 70; shell; 1 inch; 1/16 inch corrosion

SA-516 Gr 70: 1/16” CA removed on ID surfaces solid
“ SA-387 Gr 11 CL2; shell; 2 inch; no corrosion
I 5A-387 Gr 11 CL2; shell; 2 inch; 1/16 inch corrosion
_ SA-105; 1/16” CA removed on ID surfaces solid
“ SA-182 F11 CL2; 1/16” CA removed on ID surfaces solid

“ SA-36; see Figure 3; no corrosion
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Thermal Mesh Structural Mesh
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Finite Element Results

Td

Avg: 75%)
050

Stress Profile Thermal Profile
39
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Design Philosophy - Distortion Analysis
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BECCERaEREN

=.O0EITE

=.&893E-03

IECC00REONEN

internal pressure {40 psig) only

intemal pressure {40 psig) + specified piping loads

41
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Contact Assessment FEA — Inlet Seats

CFRESS ' CPRESS
501 BESE+D0 S10.344E+00
S10.334E+00 <457.815E+00
467 B0SE+00 <425, 286E+00
292.75EE+00
229400
297, 700E+00
ZEE I TEE+OD
212 643E+00
1701 15E+00
E! 127.586E+00
127 SB4E-+00 B QS7E+DO
95 05EE+0D 42.529E+00
42 S2EE+00 0, 000E+00
0. 0O0E+0D

Max: 510.24E+00
Elerrm: SEATS-1.22633
Mode: 23898

az: E01 H26E4-00
Elern: SEATS-1 1B177

MNode: 173232 L B0 EREE+OD

H E4AE+00

Step: contact

Step: contact \\_‘________‘_,_
15 Step Time = 10.00 e Increment 11 Step Time = 10,00

: Increment
Prmary War! CPRESS Prrnary Var: CPRESS
Deformed War: L) Deformation Scale Factor: +1. 0002400 Ceformed war: U Deformabon Scale Factor: +1.000e+ 00

Design Pressure + Line Loads Design Pressure
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Contact Assessment FEA — Inlet Discs

CFRESS CPRESS
432, F45E+00 365.432E+00
FE5. 432E-+H00 353.313E+00 —=—
S52.3L3EHI0 321.193E400 %
221.193E+HI0 : 289.074E+00
2899, 0746400 256.95EE+00
ESE.SESEHO0 L 224 BF5E+00
24 BISEHI0 192.T1EE+D0
192 FLEEHQ0 1E0.527E+D0
160, E57EHI0 128 47 7E+00
126, 477E+00 26, FTEE+00
96, ZEEE+00 £, ZRAEHO0
£4 ZTAE+00 2z, 119E-+00
22.119E+00 QLOGOE+DO
9 LUNEHID Mas: 3HE. 4326400
Ma: 452 34BE+00 Elem: DISC_S0LIC-1-RAD-2, 10401
Elem: DISC_SOLI0-1-RAD-2.11556 Moda: 2493
MNede: 2683
| 452 H43E+00
Snep: contact Step: contact
2 Tnerement  15: Step Time = 10,00 z Inirement  11: Step Time = 10,00
Primary Var; CPRESS Frimary ar: CPRESS
Daformedar: U Deformation Seale Fackor: +1.000:-4-00 Deforned War: U Deformation Scake Factar: +1.000e4-00
¥ ¥

Design Pressure + Line Loads Design Pressure
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ELECTRE ACTUATCR
MAKE: ROTORK 1 91

LOOMENAL STRE W 0B / (LOSE DRECIN
GEAR: S0GI25 e TO S EsECUTED 87 ARGUN OWE EVERY Sx MONTH T3

3 ST LT O THE VALVE.
o NS ¢ STEAM FURCE MLET T IEE LRRAL 0T0 0
COMECHN AZLTO
E ASHE B WS CL 300
’ VIEW1
| Maflstob 450
; N ™ ! £ s er;:.wENEr
o i
1\ﬁ OINETIN ACGTO
- ASEE ¥50 %0
o A 7

= WPS 2' EJECTOR OUTLET
CONMECTION ACCTOD
ASME B %5 CL 300

A W5 T BALL VALVE _
TR OPERATED MaKe: ROToRK £ LIETING=LUG B
DETAL X | 'S 4 3-MAY BALL VALVE
i

N
e

a
;
i
:
E}
Ol g,
I

NS 1 PRESSURE GAUGE g ¥
NPS 4" STEAM PURGE MNLET \ CONNEC a |“"S EECTOR
CRRECTIN ACcTO | connEcTIoN Accio
CONNECTION ACLTO ASHE B E I 00 {l §| @ - el
ASHE B %5 CL 300 - E o I LASME B %5 €L 300
i ’
UFTRGALUG i I
ONLY FOR ASSEMPLY
e— z

i
i

~FRon a' [IE TOWARDS
weacTorf| §) FRALTIONATOR
: wcihe INSTALLATION
H VALVE STEM VERTEAL
: M HORZONTAL LNE [
oy Tolal welght: 53 000 kg
- 7 H

[T

LOCKNG PN MOTOR OPERATED
WANES ROTORK 103-10_A-FAT-24
AEFVIH

Ui,

=

Body 9 400 kg
] & Borral Tog % 000 kg H
0 ADWSTMENT PORT|Borrel hottom % 800 kgl
ADJUSTHENT rnar park 21 000 kg
a — ADJUSTHENT PORT

M=
A N
b7 WALVE WEIGHT TO BE
H — — SUPPORTED AT SITE
85 4" STEAM FLRGE CUTLET
CONNECTION ACCTO
ASME B 85 0. 300

100” FCC Reactor Overhead Line Valve
Design and Final Assembly 44
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100” FCC Reactor Overhead Line Valve Installation
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DETAL Z =
HEX. NUT STUD. BOLT Elechic Actutor SECTION A-A H""‘w;EEL
SA-194M GRA =y SA-193M Bl Veke: Fofork & N
1= a Type: 10 91 FAZS B4 with Spur Geor 1520/ 192 RPM
1 R Voltage: 690V/ 3 Ph/ 50 Hz
—] EvERGECY AcoaTon] | Average load noninal: 1398 kil
BY AR GUN Lockea Rotor/Starfing Amps: 135 Amps
== L] Rated Anps: 45 Amps 8 "
[ 4 N Average Anps: 20.89 Amps
= N\ AT e e A
gl 5 J Open/Close Tine: 600 sec L
et [ S 4 Conziult entrles: GENCY AC =
! n g EMERGENCY ACTUATION UNIT i
EEHE EECE ixmsxis A e .
HEHE R 4 =y
Froxinity Switch Eraccn scan L]
Make: TOPWORX Fa AR Gm s )
Typ: GO SWITCH 73-1356X-J5M 1 3 Py Defail 2
1 for Open - Posltien [ 4 e = =
1% for Closed - Pasition d ! ADDITIONAL STROKE N OPEN / CLOSE DRECTION
TO BE EXECUTED 8Y ARGUN ONCE EVERY SIX MONTH TO
TR
r[]SNg : TSTEAA[ rr’urmf NLET| \ . SUPPORT HOBILITY OF THE VALVE, [
Ve \ ALV 5
ASME B 165 CL 500, RF \ VEW B FIRST MOVE LOCKING PIN TO GPEN POSITIN
Vs 2 PRESSURE GAUGE \f ] TSFECTION GPENING TN 207
[CONNECTION ACC. TO u2  [AcCTO ASME B165, CL300, RF f
[AsHE B 165 cL 300 RF A
LFTING-LUG
LOCKING PIN LOCKING FIN
LFTIG-LL
MANUALLY OPERATED N ANUALLY OPERATED)
H . !
| A ]
) Sw
g ==
O F=rep=l 10 0
y 2z i
SECTION 8-8 e 2E
sosT ot oy Fon Sz
VALVE ASSEMELYISANTLNG N o B8 i
it § BE
Sz I8
53 )
8 a
- e
I .
rom reacror| |4 B & TOWARDS FRACTIONATOR
= INSTALLATION
™,
= netthe (3 VALVE STEM VERTICAL
I e S0 il N HORIZONTAL LINE
2 o (I HoRZONTAL LRE_| (M
ADJUSTMENT FORT —
ONLY FOR VALVE DISMANTLING g/ : TUo. BOLT MSTALLATION] |
AT Z8) WORKSHOP N wime || POSSIBLE FROM THS sipE | (309 22 900 kg
™y Upper Bonnet 1 13 400 kg
e o ST T T T o A T TR s e W T O T AR TE e TFTNGL0G N s J i ADISTMENT PORT Lower Bonnet < 12 600 kol
e ot 75 LT O 162 . 5 of W ourror e veter/Gear 1 1250 ke
Deslgn pressure; 4tb kbag \q — A @ AT 28] WORKSHOP Renectoy : 30 ka
(dasign o1 presurs envelope - body ane bomers) ~ °
Shut atf ditterential prassure: 45 ko — LFTING-LUg]
(design different lol pressure ocross he closed disc (upstrean o downstreant e | [OFTRGLOG)
for rechanlcal lsc deslgnt h | o &
chuator sizing alfrerentlol prassure: 345 ko
Idesian dIfFerent lol pressure ceress the closed disc (4pstrean 1o downstreant o |
for achuator siring! 350
Desiga remperarure: 565 “C & e = e =
rocess 101 1 deslgn af closed gl WPS 4 STEAM PURGE 0U
" {014 1 aestan af closd izt NSPECTION OPENING DN CONMECTION ACC T
Desicn temperature; 350 °C ACCTO ASME 8165, (L300, RF| B
Idesign fenperature of pressure envelope bady and baners | ASHE B 16:5 CL_300. RF il
Goerating pressure: 80 KPog 1 Rossagonly
arecess fluldl P
Oonrtin et 550 ¢ “"“"‘.‘."7‘""”‘:']’,““"““ i  — — | 1L 121 DRBS. ON Be+/78" L 700
process tu | R | ™) 1 = = Sy - -
Cortsaien ol iovonce tay < 1.5 m 1 o S i - i — i
: imrt - e - i 7 3
o Ll s ———

88" FCC Reactor Overhead Line Valve
Design and Final Assembly 46
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88” FCC Reactor Overhead Line Valve Installation .
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) Year Design P Design T Operation
Continent = = =
Manufactured psi bar °F °C Electric / Manual
North America 1994 50 3.45 | 1030 | 555 Manual

Europe 1995 2.76 | 890 a77 Electric

Europe 1995 2.76 | 1022 | 550 Manual Critical Fnginsering
North America 1997 31 2.14 | 1050 | 566 Manual

Asia 1998 59 4.07 | 1050 | 566 Manual

North America 1999 35 2.41 | 1050 | 566 | Manual Bevel Gear
North America 2000 40 2.76 | 1150 | 622 | Manual Bevel Gear
North America 2001 50 3.45 | 1050 | 566 | Manual Bevel Gear
North America 2001 50 3.45 | 1020 | 549 | Manual Bevel Gear
North America 2002 46 3.17 | 1050 | 566 | Manual Bevel Gear

Europe 2003 60 4.14 | 1076 | 580 Electric
North America 2004 45 3.10 | 1200 | 649 Electric FCC R O h d
North America 2005 50 3.45 | 1050 Manual Bevel Gear eaCtor ver ea
North America 2005 a5 3.10 | 1050 Manual Bevel Gear

North America 2008 AR ANt Line Vapor Isolation Valve
North America 2005 a5 3.10 | 1050 Manual Bevel Gear =
Asia 2007 40 2.76 | 932 Electric World Wlde
Asia 2007 60 4.14 | 1050 Manual Bevel Gear .
North America 2008 a5 3.10 | 1050 Manual Bevel Gear Refe re nce LISt
North America 2008 a5 3.10 | 1050 Manual Bevel Gear
North America 2008 45 3.10 | 1050 Manual Bevel Gear
Africa 2009 50 3.45 | 750 Manual Bevel Gear
Europe 2010 50 3.45 | 1050 Manual Bevel Gear
Asia 2010 50 3.45 | 1050 Electric
North America 2011 a5 3.10 | 1025 Electric
North America 2012 50 3.45 | 1025 Electric
Europe 2012 50 3.45 | 1025 Electric
Asia 2012 56 3.86 | 1067 Electric
Europe 2012 50 3.45 | 1050 Electric
North America 2012 (x2) 50 3.45 | 1050 Electric
North America 2013 40 2.76 | 1025 Electric
North America 2013 50 3.45 | 1025 Electric
Asia 2013 50 3.45 | 1125 Electric
Asia 2014 70 4.83 | 1050 Electric
Europe 2014 4.60 | 1049 Electric
Asia 2015 5.50 | 1049 Electric
Asia 2015 5.50 | 1049 Electric

North America 2015 3.45 Electric E“g I”CC r‘lng

North America 2016 3.10 Manual Bevel Gear

North America 2016 5.17 Electric &REAT\SO /UT’OVLS
North America 2017 2.76 Electric

South America 2017 - 3.33 Electric

North America 2017 5.17 Electric

40
40

OIRIN[(O |V |H|W[N =




-
IMI

Critical Fnginsering

Thank you

Engineering
GREAT Solutions ;



